These mAbs make it possible to separate the increase in [Ca2+ h from the increase in pHi and may be useful in the elucidation of the regulatory role of Ca2+ in sperm physiology.
(pHi) underlie activation of cellular activities such as mitogenesis (1) and fertilization (2) . The activation of sea urchin spermatozoa at fertilization consists of the following two major events: (i) initiation ofmotility and respiration resulting from an increase in pHi of about 0.4 unit to pHi 7.4 (3-7) and (it) the exocytotic acrosome reaction (AR), occurring when the sperm encounters the jelly layer surrounding the egg (8) . An ethanol-insoluble component of eggjelly, which is a large fucose sulfate-rich glycoconjugate (FSG), possesses the ARinducing activity (9) (10) (11) . Induction of the AR by FSG is dependent on millimolar concentrations of external Ca2" ([Ca2`],) and an additional increase in pHi to =7. 6 (5, 6, (12) (13) (14) (15) . The AR can also be induced by ionophores or alteration of the ion concentration of seawater to cause both the entrance of Ca2' and the elevation of pH1 (12, 13) .
The new fluorescent Ca2+ indicators indo-1 and fura-2 (16) make possible the continuous measurement of changes in
[Ca2+]i during sperm activation (17) . Before these probes
were available the only method to measure Ca2+ influx in sperm was by 45Ca2+ uptake using a filtration assay (18) .
After induction of the AR by FSG (or unfractionated egg jelly) 45Ca2+ uptake is primarily (85%) into the sperm mitochondrion and may last for 20 min (12, 13) . This long-duration 45Ca2" uptake is blocked by cyanide and carbonyl cyanide, p-trifluoromethylphenylhydrazone; however, these mitochondrial poisons do not block the FSG-induced AR (12, 13) . X-ray microanalysis localizes the long duration, post-AR accumulation of Ca2l to the mitochondrion (19) .
In this paper we show that the Ca2'-indicating dyes detect increases in [Ca2+] , within seconds after FSG addition to sperm. These increases are insensitive to mitochondrial poisons and correlate temporally with occurrence of the AR. 
MATERIALS AND METHODS
Cells and Media. Gametes of Strongylocentrotus purpuratus were collected directly from the gonopore and stored undiluted ("dry" sperm); the AR was scored; and egg jelly was obtained as described (20) . Externalization of the contents of the acrosome granule was assessed by anti-bindin immunofluorescence (21) . The 70% (vol/vol) ethanol-insoluble fraction of eggjelly (FSG) was prepared as described (9, 22) . Artificial sea water (ASW), calcium-free ASW, and ASW containing various concentrations of Ca2 , were formulated as described (23) , and buffered to pH 7 mAbs. mAbs J10/14, J4/4, and T8/40 were obtained as described (20) . T8/40 is a mouse IgG mAb reacting with a cell surface antigen on the human CCRF CEM cell line (20) . Hybridomas producing mAbs J16/18 and J18/2 were obtained by standard procedures (24, 25) (20) . Biochemical characterization of mAb specificity was by immunoprecipitation of detergent lysates of 1251I-labeled sperm, followed by analysis on NaDodSO4/PAGE and autoradiography (20) . Immunoglobulins were purified from ascites fluid, and Fab fragments were prepared and purified as described (20) (27) . Nonidet P-40 extracts of dye-loaded sperm (17) (28) or by the method of Grynkiewicz et al. (16) (Fig. 5) . The maximal percentage of cells undergoing the AR occurs at 2.5 mM NH4Cl, with the 50% of maximum occurring at 0.7 mM. NH4Cl alone does not induce the AR, nor does NH4Cl combined with J4/4 Fab at 200 ,g/ml (Fig.  5 ). NH4Cl at 10 mM has almost no effect on [Ca2+]1; however, 5 mM NH4Cl causes an increase in pHi similar to FSG (Table   80 . (12, 13) , is primarily into the mitochondrion (19) , and is blocked by mitochondrial poisons that do not block the induction of the AR by FSG. In contrast, the increase in [Ca2+]i, detected by indo-1 and fura-2, occurs in the same time frame as the induction of the AR (seconds) and is insensitive to mitochondrial poisons; and, furthermore, dye fluorescence is visually uniform throughout the cell. This suggests that the dyes are in fact measuring increases in [Ca2+]i. However, upon induction of the AR by FSG, the long-duration (>5 min) 45Ca2+ uptake into the mitochondrion is not seen by dye fluorescence (Fig. 2B) . The internal volume of the sperm mitochondrion is 10-15% of the total cellular volume (23) . If the dye partitions uniformly among intracellular compartments, dye within the mitochondrion would be rapidly saturated by the levels of Ca2+ accumulation estimated from 45Ca2+ studies (12, 13 
